California 92037 developmental progression, it is logical to expect that the genetic programs controlling each of these events will be regulated in a precise manner in order to maintain Our understanding of motor neuron differentiation is the proper developmental sequence. ., 1998 ). ThereOnce in the periphery, axons select among major pathfore, it has been hypothesized that these genes mediate ways into the limb or toward axial muscles, for example. the proper connections between these two cell types, Next, specific muscle targets are chosen, then axons perhaps by regulating the expression of molecules that invade and arborize within the muscle in a stereotyped interact homophilically. Moreover, the similarities in the manner. After contacting their targets, motor neurons axon branching defects in Er81 and Pea3 mutant mice become trophically dependent and programmed cell raise the possibility that these transcription factors regulate overlapping sets of genes. Defining the target genes of ER81 and PEA3, and examining sensory branches in
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CM and LD muscles begin to form and also express GDNF. These observations raise the question of why Previous studies demonstrated that GDNF is a potent motor neuron survival factor (Airaksinen and Saarma, GDNF appears to be selective for CM and LD innervating motor neurons when the receptor components are ex-2002). This trophic dependency is surprisingly complex (Garces et al., 2000). Motor neurons appear to acquire
pressed by other motor neuron subclasses that encounter GDNF at the base of the limb. Haase et al. examined trophic dependency sometime after they are generated, around the time their axons approach muscles. An addiexplants of the neural tube containing different motor neuron subtypes and found that GDNF induces PEA3 tional complexity is that the trophic signal does not appear to be a universal one for all motor neurons, rather expression only in motor pools fated to express PEA3 in vivo. Therefore, the expression of GDNF receptor it appears that a composite of many different factors, Although PEA3 expression is dramatically reduced in cell death, neither does the loss of GDNF. To understand the relationship between GDNF and PEA3 in survival, it GDNF mutants, approximately 10% of the motor neurons retain PEA3 in the absence of GDNF, and DRG will be important to examine and compare motor neuron numbers after the natural cell death period in Pea3 and neurons continue to express the ETS factor in GDNF mutants (Haase et al., 2002) . This raises the possibility GDNF mutants. In the future, a more detailed understanding of the GDNF signaling pathway will help reveal that the other GDNF family members may also contribute to the induction of PEA3 expression in sensory and how GDNF acts within subsets of motor neurons and how it controls both axon arborization and cell survival, motor neurons. While GDNF binds the GFR␣1 receptor with highest affinity, it can crosstalk with GFR␣2 and and help define how these two processes are related ( Figure 2B 
